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(54) MOTOR CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
drive a machine stably, even if it 
has a play in a gear, with a 
response frequency of a speed 
controller system being kept 
constant at all times, by 
estimating moment of inertia 
from the current in a motor and 
the actual speed of the motor 
and changing a control 
responsibility by the moment of 
inertia and thereby controlling 
the speed. 

SOLUTION: The speed of a 
motor 1 is detected by a speed 
detector 4 and a current 
command is calculated by a 
speed controller 2 from a 
difference between the detected 
speed and a speed command 
a r nd then torque of the motor 1 
is controlled by the current 
command and the motor current 
detected by a current detector 5 
by means of a current controller 
3. Here, moment of inertia 
appearing on the shaft ends-of 
the motor 1 is estimated by a 
moment-of-inertia estimating 
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means 6 and the gains of a 
speed control proportional term 
21, a speed control integral 
term 22. and a speed control 
derivative term 23 for the speed 
controller 2 are so set that a 
response frequency of a speed 
control system including the 
motor 1 and a load 9 may be 
kept constant. By this method, 
a power system for the load 9 
can be driven stably even if it 
has a play in a gear. 
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[i$*j5 1] «>ttk. ttittihttvt-hozpwr 
air*«sMw»ak. ±ie^iA«o)j$js^«air^Ji 

as orats r ztz $> orats * v h fis^a 
k, «ie«tK-*vhite*&i=*yMLfc«tti:: 

&S«;Lfceift«raiS£. 

[iff#ie 2] s?g ajsJUTiztt*fc«»«iiWj!in*n 
TL»*as©«asHisu t-<o«tti::j:yMa»J5«B 

«»^*««r«i3ftii izestoBamiapss. 

fc, tfmBMffi*«l::J;ytfttt*tiMttBI:ttBn+ 
fcd><D«HE*tt«o)fiS€*jair*fiB*'j»«fc, * 

a«<J)ttEkftSIB^kO)fHS<Dtt3ffiffS>i WTIitt 
*k, BiMI=ttflO*tlTlt*Ma>fttt'«ffiCU t 

ott » i = ct y »i» jc »tt «3C f t * « t u * r *s 

k. *fgettat«ai*am:y«ai*tifc<aBktefiii« 
kft^wie^ift^^s^'jair^^ss'jai^&k. « 

tt«0)tefikteBffi<frk<DfflBO)«dfilfcffiBffi«Sl* 

tssftsu j:y*j»js*ia€8:ft*i*rii 

fis«in*afc, ttE<sB«ai«i=J:y«ai*4i/-=fi 

k, wsMjs«ai*&i=<tytta4*tifca*fcfiBM» 
*aj:yai^i*ft*ajsiB^J:y«««a)5i«*M* 

ci$#i5 7] «»«k. ite«nfi0ttB«t*ffir* 
teEtaai*&k, wKteBttasMM=<fcy«as*tifcte 
skffis*fi*fci!>>6tf£»«o>£fiMiwT*ftsifl 

k. ttgeaawai^aEirjiyttaisti/tajafcfiBspjaj 



*«j:yas**ti*a«ffi^j:y«i«a)ajR€M» 

Tl=tt*fc. M»JC*ttSXft*1**aBMW*«kS 

&B»u^Ak. *ieaa»«ii*fti=J:y«ai*ftfc& 

S k ft E k 6> 6 ±i&«IMK ttttE T ES'J 
fc, ttga«**ai*airJ:ytft£ii*^fcJtJSfc&S*iia" 

Mj:yaro*;h*a»B*J:y w«o>m®mi 

U «&»<DfiSk&8ffi*fc4)fi&®Kaak&fii& 



[£W0)S¥iBttiKU] 

[00 01] 

»^ift«MBi«si:*yair*w«*'jaiKfii=Bar* 
fetors 

CO □ 02] 

[ft*0)tt?H] 01 Ol=tt*0)«lMiraMtfla)7Q? 

«m$ti^SfiBk, fc8*i^kO)teEfl£J:ytt«* 
7 1T«^U ^-fVKP»iHB7 27rffll*Taj»B 

[0 0 03] Ztz. ^ o>n&m\t. XBMftM 

l=J;y, MB+SBWT*. C(Dk?«JSS«Jai*a2 

1, aftttd'Sr-fVKS I ^J^^tt^lS 2 2, 

9^VK3D«»-7lkM 2 3fl)i0ST4Cki:Jt:y* 
ffi*&si=j:yttffi jy» wmi® 

cooo4] u»u S6Pg©xft«tBiro)A»9tt, a 

[0 0 0 5] C0)k^ £j£*'iai&r<W5SJ5ifcife f c 
S i, »JS»d!f-fVKSD % tkfi»J3:»e, pi. P2 

kT*k, Bimi:« (D OMffi 

[0 0 06] 



(KSP+KSIf KSD) 



K S 1 = P I -KSP 
KSD-P2.KXP 

CO 0 07] tfft y, 0)1113 t - >< V h J UZgifi 

ttaa^vsstut.. *:?iz®e/tfft ztzMz, 
iig^jai^cojssffliSSfi5s< «ty, una i ©mv? 

[0 0 08] C0)«t3«W« 1 *>«V#V0«Kfc 

fcftS9fco)«tt^-.XVh (JM+jl) izSSifitfil 
<DJ5*Jffi6»«Ttffcy. <D1»tt^-yvhJ 

hKiftSfliilfcy. % *utt, 'h*tttttt*-*VhK 

tH£ «P«63-2 14372^fi«|Z 

fc. 

CO 0 09] 

CPg^ftiK^LctdtT^IISi] c<DJ:olzEii oizifv 
S9k©«14t-^Vh ( J M + J L) |ZgiittjlJg*f 

«tt*-.*vhfcft*«i;i*fc«>iz. ia»mBds^ 

<<ty39 hS-fA lzM2*«RI*l/riifc. *6lz, 

ttBflfifltfm AfeiT4>tsi=. a«ttd^^vK8 
iaizpg#tfft y. JinitrfiSffiSffiTTOLTL^fc^ 

IZ. «|fctt 1 MlsftlZtu ajSttd-tf-fVKS I 

fk*1**£fctfa& y, S'japts&sizg&s^ai* iri* 

t, #sa)^^^f#T)Ci:r> m«s i Qtt&izssr 

«tt*-^>hi=s«ttajs^-fv«tyti 
-fvs»3i:r*cttt<. *izmm»&©js5JSsB» 

Co o 1 1 ] 



IZ, =5*15 1 |ZR|:b*SMIllZj3HZ\ «§ift«lZ5ii*S^ 
3Sfc«ttO)M*l=«fcy«tt^-*Vh%!ttl,T, 

tfl)iitt*-^vnrj:ya«Maia)JC*fls8i8tA5-s 
raAfcfcorft 

[0 0 12] ftO;U\ 15*15 2izRi:b**wiz8i»r. 
vhliJ:ya«!iaiM©C*fl3fiafti-£»:<c*i:dtt 
ft *. 

[00 13] tfc, I5*J5 3|zSfl:b*Milzaii*\ ft 

hlzJ:y5tM1*A0)(5*JWB*dS-a:l=tt*J:d>5ei 
« -f v iz«j* its *i » jgrai*&saM.fc fc or ft 

[00 14] *fc % I5*J5 4|ZBBtl*3gWIZiSU7. ft 

s^-^vnzj:yajsfiiaio)x5*JSsB»di-siztt% 
<t 3 & >m * v iz *m ?L * ti *&&&'jan*&£<a *fc 

Co 01 5] tfcSS#ie. s|zwt3*swizjsi»T, ftE 

e l tettia t - ^ v nz j: y a mto&a>z&m&m& 

Co 01 6] **|z. i$#i5 6]zffl:b*MHlzfci»T\ 
iz« urasistt*-* y ha>iunMa>iS«nsa 

tH-lztt4J:5aiIJS^-<vlz«J*iP>ti*a«*OT 
coo 17] atfc, i5*J5 7izBBft*36wizisur. ft 

H2fiak^-lztt*J:5tta*'5r-f Vlz«|®it6*i«51 
Co 01 s] */■-, =5*i5 eizKifcMWizanr. ft 

<D«B * y h |Z» LTaS«ttt- j< V hO)J5Jg$ij 
to&<n&*mmLhm-\zttz*$tzito& J f4y\zim 
^•oti^j$s*'iaj^a^i«^r=ti<Drft *. 

CO 0 1 9] 

DMa>£ttO)«B] I5*J5 i|=MMiBq||a)MlzJ: 
Co 020] tfe §5*ie 2|ZKltl^Pg^<J)fllfi6lZj: 

y, »«ffi*a)¥y£T*ts^-yvha)fi3:«»4fc 
Wttizwywii. ta>HlXLfclltt*-^vh*ffli» 



ctr, *i=-s:o)a«iHai*a)ja!*fl3fi»flifs&*i* 

Co 022] mE 4|zKlfi58W(Dffirtilzj: 
y, M(SSffla)««ffia)SRis:riBia^-j<vha)it3: 

«A*fcttAJftlz<fl*;L *o>A3:Lfc«1K-*V 
hSfflL^CfcT. £lZ-£<D£Jgiii'JS)&0)j£SJa;g& 

CO 0 23] afc. mil 5|ZKlt)^Pg^(DffififilZj; 

y. MfiiStiSa)«dffifcfiaiB«»!*o)*lsr«tt^ 
-j<Vha)HIS«»tfcttMIH!D»ii.. r<J)*f3:L 

Co 0 24] afc, m»B 6|=BEI4i^»Wa)ftj8l!i:j: 

Co 0 25] *fc % mxs 7|z(M1^^52^(J)mfi6lZct 

y, fiafliafaa)««ffld)!Mxi=j:ya«^-fv*«* 
»A*^v*w:T*ftjfl»7*. 

Co 0 26] mil 8HKlt3^^0)m^|Zj; 

y. fiBflisa«)ttdafcttaiM^o>mi=Jtya 

Co 0 27] (SeSfitDJKffi 1 ) JUT, *M^0)£M<J)JK 

sniz-^ mi izjSoTirars. 

CO 0 28] AS9j4SttMStlTL^W«lO)ajaM 

a««^to)a«ffiai=<ty, &mvm±&z?*ttm 
**«air*. c<J)t?iia$'iai^S2rii. aaaa 

ff^^^ie 2ad>fflsr*cfci=J:yMffi^«sasu 
rn*. **iz, co)M*i^t*3a«ai*a5izj:y 

co 029] Lfl»u *pso)Xft««ro)as9HL a 

Tj&lZ^fii^ttu *$t#$i:fl)ra1lZiSc;6i3S *. 

assizer*. la»u tfffjhUTi^k* 

[0030] C0)fcS, AAMftATQfi*flB*f o 



si, aaa^^fvKSD, khzae. pl p2 
t«fc. »»ftiztfiea3 (D izsruaffitfft *♦ 

[00 3 1] «fftai<DAaiZ££?*fttt 
[0032] AftflftlZtt. H2|ZAIftAl kft»9fcfl) 

mmyu vomzmrjiDK. $aai instiMa 

K AAA1 (DSISJgV. #SLHl^TU argots 

83 (2) d)IS|{£fti& *. 
[0 0 33] 



[ft 2] 



KT • I • T L 



(2> 



fcift, KTBH^gft 

COO 34] cofti* (2) izfc^r, AMM <Dtt«s 
l=H*«Att*-jOh Jtt.. « (3) 

CO 0 35] 

[ft 3] 

J - J L r J M ~(3) 

Co 0 3 6] ttt*. Cfl)«tt4-j<Vh Jtt, #SLh 
J19T L*AttT*Ctl=J:y, AtS^-^VhHIS* 
a e r aa «ai* a s j: y f#& ft * ^ats 1 izss ti *A 
55 a««ai*A4j:y?#&*i**tt«i o«AAfc 
d>6«SSfidcttfrt*. -^?iz, iis$'J^*S2 
I*, tt1K-.XVhJffd j^fturfe, (1) iz 
i^rJ:3lz, AAifcMtf-f VKSP, AAttd^-fVK 

5 I, ilAAatf-f VKSD«**i?tl CJ +d i ) / 

jfsizr^ctr. AAH^ca&SAAftf ce-£ 

|Zf»-D^t6iT?S^ 

CO 0 3 7] (AH! (MBA 2) *pgEE<j)£fco) 

«iat-^vhAs«6s«jLfcAft«iRiaiKaiz, 

Q*ntM i OSIDAT. AA7-f VQViLAAft* 
fcttAAlZLTl**. 

Co 0 38] *j\ Attt-jcvHiSMtertt. * 

6 EAttAtt^-jCVh JtfAA?»ttl«« # 

CO 0 39] tttt-J<Vh Jit, AfikAl^ 

-3l*6llZ06iLrL^k #S^^^df:^lZ 
AAQtttt%-j<Vh0Aimifl>ttttlzn£U *® 
«i dSffitLTl»*fcSlz % AA»tAA<Dl»TtlO)tt 



C0 0 40] zvtz®. «wa»«i oiz<ty> sjs 

(KSP+KSI + ksd) tttttS^-* VHZjfiLfc 
&m?<<y (KSP+KS I + KSD) |Z££U jIS 

»B^fiis« wx±-*3.>)®nmot$tx, ft ^^u^s 

TlZ^tz&mfJ y (KSP + KS l + KSD) JlS 

[oo4i] (.mm<M&m3) -^siz. Ajg^tDSgsecj) 

xvn-s (test&ai*&) ertsai^ssnaakte 
(S«^fctDteiSMJ:y««*7 1 ?-<vk 
p^is? 2?s»u;ittiB* 7 rstt 

[oo4 2] co)ts. wntiioit. fisie^ 
KU<tdtr*«agr* scfc£*Q5cfctf?^ ft * 

ft VtolkX L TV fcft S«tt * - * V h J IZIS L ttl JS 

-TMviz&srr*. cockr. $Arai$a>j»jaiB 

[0 0 43] (Xflfe0)ftSS4) "3 SC. *£fUi(DXffiO) 

iv n — 5 c&s«ai^&) 8Ti<ai*ti«Mte 

p^^«iaS7 2rmi7iijsia^5tess'ja>*a7 real 
r*. c©&a!pjai*ft7j:ysaj*tifcajBiB*i=Jt 

«Bft«*'j»agai:A73T*. 

[0 0 4 4] cotS. WfcfllSMnott, &SfI£ 
(D«dffil=J:yaJS^Vfl)«l*ilSfid. £ttttlz 

--XVMZifiLfcjfiJe^f-f V (KSP+KSI+KS 

d) user** -jsc Oimmmtov&Qtotmm a 

AUiDfcSfcL Wll 4>tt8MaQiftl2Ett0SftTlt 

*«arft ^ctsw^ctflir^ ft 6d»u^ast 



[0045] (Xffi4>KSB5) *£fW(J)Xfi*a) 

(tegt*£ii*&) 8?t*ai*t*SXfcSkte 
Sil^k(DfiSflSJ:UKdS7 1 T8« U -7" -OK 

P5«iS7 2x=8H7ajsiB^^ffia!is'jaj^a7rsai 
rs. co)&a*fi»«7 j:y»ai*tifca«ffi*i=j: 
y. j:arawLfc«tt*-joh*:»«6s«*fc 
*a«M»«ai=A*r*. 
C0 0 4 6] :a)t^ WWWMmohl fta^aS 
0)«dffifceaffi^3K*l=i:yiM'5f-fV (ksp+k 
S I + KSD) <DttM.£f7d« £tt$)lZli. ftSfaS 

ott£fi£d>em awT<ofcStt. Xftawdiflih+Tft 

(KSP + KS I + KSD) ttfttt^-XV HZifi Lfc 

m fiiiu±o)k§ii. xtt««a5iiii4»T» *ck£Jos 
ckftsrs, ft u^ise Lrufc&ftists^-* v 

h J iziSLfcilJB'Sf-fV (ksp + ksi+ksd) I: 
-sizfs^cktfrs*. 

[0 0 47] (XfiSOfl^e) OSIZ, *»m<DXll!j<D 

£386%. e 7 iz;so Titter*. xttQKigertL 
Ctea«aj*&) 8r«ai*ti3«teafcfiaffi*k<D 
7 2rmi7i$JSJB^^tea$'ja«^^7 tout*. 

[0 0 48] *ift«1d)XSlJSIl isjs**ai*« 

4rt^ai?ti> a[jstB^k(j)i$M£iiJ:y, JiJtswp 
**2T«a»*«ttaiT*. c(Dksiis*'jai*e2 

ttfiijjp 2 i. iMttatf-fvKs i «s^a«fi»«« 
is 22, aaaa^vKSDttt-sMmmaiii 2 

3€ftDST*Ckl=J:y*S5IB^«aJLrL^ 

t co)*5s«*fcM«ai*a5izj:y«as**i5* 

[0049] L6a> Mfl)Stfl=J:*«tt^-^Vh 
«i LTL**. LA'U ^S)«Sifiii9itL 

rL^^kSlz. »fi.sks.sa)i\rtio)mta : E-y vk 
d>«»ai <D»«i:«aLTL»*d j ftd , 'Dttu afc. 
ff±«i*ai*aj»*'j»a)xs*ttiiiss«L». 

[0 0 5 0] *fc|Z, WTOMi ott, 

aUfcajR^f-fV (KSP+ KS I +KSD) izss 
U f9ih^tl<tdk UTTl>^kSli, Miaat|d)SJS9 
4y (ksp + ks i +ksd) *fkT? %tz$)<»V)% 



I*, i$Jg-?-f y (KSP ♦ KS I + KSD) £S.?S5tftf 

i^^ro)iti$^->vhi:ifiL/=j$je^>f y (ksp 

+ K S I + K S D) IZSlMU fcglB^tfSSl flSJU±0) 

g>f>fV (KSP+KS! +KSD) IZS&ET^U 
CO 05 1] £0)fc& j5iS^-f> (KSP + KS I + 

ksd) i*, a?5^i:»as«r<D«ft«i o)a«S'j» 

[0 0 52] (£Jfcd)JB5H7) -}?|Z. *Mtfa)3gJ5fi<D 

fc. «s»a i (Miijfiit. a««ai*«4T«a**i. 
^ssaiTS* ca)t§iijgs , j^^2rii, &mtm 

£SJRtfcM<f4VKSP£»-3itfflJi 21. 
fc^Sfc^JS 2 3€»nST*Cfcl=J;y*38l!*€Sa5L 

ttaj**i**a«M«fcy, *a«tf)h)i/5«5s*'j» 

♦Jfe3TM»bTl»*. 
[0 0 5 3] £<J)fc<fc ^fUmiOtt, 4IM1 

VH:llfcl*^> (KSPtKSI + KSD) iz 

asu fisffi*i=« Lifi'tf LTL^fcStt, stasis 

(DilJS^MV (KSP+ KSI + KSD) €fi3:T*fc 
£ ffiJUTOfc Stt. Mtf-O (KSP+KSI+KS 
tf-fV (KSP+KS I + KSD) IZSCEU teSffiS 

tt*-jcvn=atfca«-f v (ksp+ksi + k 

sd) IzsSiet** 

[0 0 5 4] ZOt^ iMtf-fV (KSP + KS I + 

ksd) it, &ft£iii-!afi&7<j)«iftai w&mpw 

&CDJfcgja&!&f ofiiEfifcttL^dlzaSLTl**. 
C©J:3ttU«ttjeiz«fcy, xmMQ'J&ttflttftt 

cS-EIZft-PCkflir**, 
[0 0 55] (SgffioJgSS) -??|z, 2fc8^<J)£Jfea) 

met, H9iZ)S^ritt^r^ nffico^^srii, 

•M«SJ:y«d»7 1 r«£U *4VKP«MH» 
7 2^»lja*IB«SfilB*'W*«7TSaiT*. ft 



3jsiB^ta>ajiiisi:j:y. 5»aws»a2T*a« 

«IAttM9^VKSP«n^tAMtt«iH 21. St 

«««-5f-<vKs i €»-Daj»jai««JB 22, ags* 
atf-rvKSDSfc-psttwwaaiii 2 3£aost*£ 

^ *sS«ai*« 5 |z J: y M£ti £fc *«fflffX«i £ 

[0 0 56] *fc. fiSffi^iPOTfc. Ma&<D»tllZ 

j:yfiS(D«dfistfo7a<* *i&«iff[siiET.*cfc 
6»y. Biz, Ei£ftfttffc-<DJ:5lz«£a)ttafiitfo 

% *• CWtz®. 4SHK1 tfBS^lZtfittf&rfc SCk 
[0 0 57] £0>fc«fc WWSMlOtt, XimU 

aa^f-fv cksp + ksi + ksd) izasu xft 

sp+ksi +ksd) *lk'x:T ; btz#)<J>W#7L*1i 
» JUTOk^BL »ja<f-< V (KSP + ks i ♦ KS 

d) sastfttL^sgTowttt-^vuzaLfcM 

>My (ksp + ks i + ksd) izMU fiSfiS 
ft *ttET<D«tt*-*VHz»Lfc»JStf-fV (KS 

p + ksi + ksd) izis-sr^ 

[0 0 5 8] C0)k§, ^S-if-fV (KSP + KS I + 

ksd) as«iitea^B?r<D^i*«i o^as'jai 

&<J)fiSSJ3£&f cAi3Ctoftttl*J:dl=aft3:LTl»*. 

co)j:3««i®sssizj:y. iiss'jai^om^SiSa f 

cS-^lZfS^Ckfiir^^fcCDrS *♦ 
[0 0 59] 

o)«»«t>jai«aa. esizjs^oft ^a«?e^ adjS 

S0)«tt ; E-jXVh0)3Cai=6aJSII'Ja'*0)JC*HsB» 

^iz-siizifiair?. j?s:iHM»T-3*fco>rR 

[0 0 6 0] IJ^IS 2|ZSir^*5g^CD^ift«i l J 

[00 61] ftfc. 1$3Kib 3lzimr^*^^a)^^S l j 

<r*cfc<c<. ^iftfili:^o*tiT:L\^asa)tStS : e 
-yvKoaftizfcajsiis'j»fl)js*Hsfi , a€«iz-£iz 

H»T*. ^SL65^*L7-fc53:izlEKr5. d^JSfS 
[0 0 6 2] IS^iS 4|ZMT»ieq»(D«iAffiS4 



<r*cttt<. ^ifc«irmo£tiri**a?iJ<j)ist3* 

- X y h 0)3Ei»lz fcJ£Jg?'Jai 0CSJ3iSa ssiz - %\z 
CO 0 6 3] II#J6 5|zf8?£:fcSW)i§ttt8&>] 

<r*ci:tt<* ^iftraizttfto^ri^assamt^ 

[0 0 6 4] IS5£J§ 6OTr^*^^O^I?J«$'J 

^gjffi iZttfcQ * *» T 0)1Stt ^ - * V h d)Sm= 
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